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 EQUATIONS OF THE FIRST ORDER.
 [27.
 .28.]
 
But the nodal locus is not a solution of the equation ; if it were,
the differential equation would, for the values of x and y at any
node, be satisfied by the corresponding value of p at this point
on the nodal locus. Remembering that the nodal locus is formed
by a series of points on our system of curves, we know that the
values of p at any such point which satisfy the differential
equation are those given by that curve of the system which passes
through the point. But as the tangent to the nodal locus at such
a point will not in general be a tangent to any of the branches of
the curve of the system at the point, it follows that the value of p
for the nodal locus differs from those values of p for the curve of
the system which satisfy the equation when substituted in it with
the coordinates of the point. And it would only be by accident
that the value of p for the nodal locus could coincide with any of
the remaining values of p, which do not belong to the curve on
which the node lies, but are furnished by other curves of the
system through that point. Hence the value of p for the nodal
locus at the point will be such as not to satisfy the differential
equation ; and the nodal locus will therefore not be a solution of the
differential equation.
Exactly similar considerations applied to the cuspidal locus
lead to a similar conclusion : — the cuspidal locus is not a solution of
the differential equation.
28. Now the envelope of the system can be derived from a
knowledge of the differential equation alone, i.e. without a know-
ledge of the primitive. At any point on the envelope at least
two of the branches of the different curves coincide in direction;
and therefore for such a point we shall have equal values of p
belonging to different but consecutive curves.
If now we express the condition that two values of p shall be
equal, by means of the equation
^=0
dp   u>
and eliminate p between this and the original differential equation
(in fact, equate the discriminant of <f> to zero), then the locus
will be one at points along which two values of p will be equal,
and will obviously include the envelope.
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